Introduction
Resin Transfer Molding (RTM) is one of the most widely known composite manufacturing technique of the liquid molding family, being extensively studied and used to obtain advanced composite materials comprised of fibers embedded in a thermoset polymer matrix [1] . Polymeric composites are constituted by two different phases, the dispersed phase (referred as reinforcing fibers or particulate) and the matrix phase (thermoset or thermoplastic polymer). The composite properties differ depending on the combinations of the two components, the matrix type, type and shape of the reinforcement, the processing method applied, among others.
For a good RTM process, it is necessary to know and control different processes parameters such as viscosity, injection pressure, volumetric fraction of fiber, temperature and permeability of the medium. The injection pressure and temperature gradient are the main factors [2] , so their optimizations are desirable for a correct filling of the mold and increase productivity.
The main advantages of RTM include non-expensive process equipment, excellent control on mechanical properties, closed mold process, the possibility of producing large and complex parts with low labor costs, use of different weave and mat fabrics architectures, as well as not requiring the use of prepregs [3] , high fiber volume content, use of various types of resins, low injection pressure, good dimensional tolerances, relatively low equipment cost, short production cycle times, process automation and low solvent emission. Nowadays, RTM is used by many industrial sectors such as automotive, aerospace, civil and sporting equipment [4] .
In many cases, the resin is injected together with solid particles, such as calcium carbonate, in an attempt to improve the mechanical properties of the composite and optimize the process [5] .Therefore, the objective of this study is to verify the effect of calcium carbonate mixed in resin in the RTM process. 
Methodology
Several experiments were conducted using glass fiber mat molded in a RTM system with cavity dimensions of 320 x 150 x 3.6 mm, room temperature, maximum injection pressure of 0.202 bar and different content of CaCO 3 (10 and 40%) with particle size of 75µm. Table 1 summarizes information about the difference cases and materials. In these experiments the RTM mold was used, the equipment of which is shown in Fig.1 . Table 1 -Experimental condition used in this work. The experiments were performed in a stainless steel RTM mold with an inlet and two outlet points (vents) as shown in Fig. 2 . The mold has the top made of glass to enable viewing of the advance of fluid flow, and a camera is positioned above the mold for monitoring this advance with the aid of a timer. In the experiments with rectilinear infiltration, after the injection pressure (P inj ) is constant, and with on the time (t ff ) required to the flow front achieve a specific position (x ff ) inside the mold, the permeability of the porous media can be obtained using Eq.(1), as follows:
where ε is the resin volume fraction (ε = 1 -V f ) and V f is the fiber volumetric fraction, µ is the fluid viscosity and K is the fibrous media's permeability. The fiber volume fraction inside the mold can be calculated using Eq. (2), as follows :
where G is the fiber weight, ρ is the fiber's specific mass, h is the mold thickness and n is the fiber mat's stacked quantity. Table 2 illustrates the values of particle size of the CaCO 3 in the distributed band. It can be clearly seen by the particle size distribution, the greater concentration of particles occurred in 10-80µm (66%). The sample shows an average particle size of 21.78µm. The results obtained from the experiments are presented in Table 3 . With the increase of the CaCO 3 content of 10% to 40%, higher permeability, viscosity and mold filling time are found. In these figures, it becomes clear that the filling time of the mold is smaller for the 10% CaCO 3 content. With this, it is understood that, with the excess fine particles air bubbles decreases, creating smaller voids between them, which results in smaller pores, thus hindering the fluid flow.
Results and Discussion
In the experiments performed by [1, 6] , working with particle-filled resin in LCM processes raises two major issues during the impregnation stage, namely viscosity increase of the resin and possible filtration of the particles by the fibrous preform. Both issues contribute to slow the resin flow and might be responsible for dry spots, poor saturation of the fiber tows or longer production cycle time. 
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Diffusion in Solids and Liquids IX easily than 40% CaCO 3 , thus affecting the filling time. It can be noticed that the higher the slope, the greater the permeability and therefore the less time for filling the fibrous media. 
